Proteome approach to characterize the methylmalonate-semialdehyde dehydrogenase that is regulated by gibberellin.
Proteins regulated by gibberellin (GA) in rice were determined by proteome analysis. Proteins extracted from suspension culture cells of slr1, a constitutive GA response mutant of rice, were separated by two-dimensional polyacrylamide gel electrophoresis, and three proteins were greatly accumulated in the mutant. The most up-regulated protein was methylmalonate-semialdehyde dehydrogenase (MMSDH), and the amount of protein was 7-fold that of wild type. In this study, the function of MMSDH in rice was analyzed. MMSDH gene expression in suspension culture cells, roots, and leaf sheaths ofslr1 was higher than that in its wild-type. MMSDH expression in wild-type roots was increased by exogenous GA(3). Analyzed by in situ hybridization, MMSDH mRNA was expressed in root primordia of slr1, where cells are undergoing growth. MMSDH gene expression in the root zone of tissue differentiation was higher than in the elongation zone or meristem. Transgenic rice expressing antisense MMSDH showed that its seminal roots were thinner than that of control, and that the leaf sheath elongation was slightly inhibited compared to control. Concentrations of TCA cycle metabolites were decreased in the antisense plants as compared with the control plants, suggesting that acetyl-CoA was reduced in the antisense plants. These results suggest that one of the regulations by GA signal transduction including SLR1 is the expression of MMSDH, and that MMSDH may play a role in root development and leaf sheath elongation in rice.